Kainic acid-induced seizures: changes in brain extracellular ions as assessed by intracranial microdialysis.
The effect of kainic acid on extracellular [K+], [Ca2+], and [Na+] in the rat piriform cortex and hippocampus was studied by means of intracranial microdialysis. Either a dialysis fiber loop or horizontal Vita fiber were stereotaxically implanted within the piriform cortex or hippocampus, respectively. About 24 h later, fibers were perfused (1 ml/min) with Krebs-Ringer bicarbonate solution. Effluent samples were collected before (four at 30 min intervals), and after (six at 30 min intervals) administration of kainic acid (16 mg/kg, i.p.) or kainic acid vehicle. Kainic acid induced sequential signs of lethargy, staring, "wet-dog shakes," forepaw clonus, and tonic-clonic convulsions. In these awake free-moving rats, kainic acid induced a rapid and prolonged increase in extracellular [K+] and an apparent, but not statistically significant, decrease in extracellular [Ca2+] within the hippocampus. In the piriform cortex, kainic acid induced increases in extracellular [K+] and [Na+], which were associated with early pre-convulsive signs. In contrast to the pronounced ion changes commonly seen when the brain is activated by factors such as local application of excitatory substances or when the brain is made ischemic or hypoxic, extracellular ion concentrations are relatively well maintained during parenteral kainic acid-induced seizures.